Introduction
For the past 30 years, Japan has had one of the lowest fertility rates in the world. Over the past decade, the total fertility has hovered around 1.3 births per woman. As a result of this long-term trend in fertility, Japan now has one of the oldest populations in the world and the absolute size of the population has begun to decline (Ogawa et al. 2012) .
In this demographic environment, sustained economic growth depends in large measure on the continued participation of older workers in the labor force and their ability to maintain or even increase their productivity.
In this paper, we explore the demand for additional education or training and the acquisition of new marketable skills by older Japanese workers. Our analysis indicates that over half of workers aged 40 to 59 believe that they need additional training and skills to continue working on their current job, to have prospects for promotions, and to be competitive for employment after they leave their career job. The demand for further training to enhance job market opportunities is shown to be related to the level of financial literacy. This is not surprising since acquisition of human capital is a form of investment which requires the individual to understand the cost and benefits associated with the allocation of time and resources to acquire additional human capital.
The level of financial literacy has been shown to be relatively low in many countries and the lack of financial knowledge results in suboptimal consumption/saving decisions and in retirement planning (Lusardi and Mitchell 2011b) . This paper is unique in its attempt to link financial literacy to important aspects of investment in additional education or training and other aspects of human capital. Using information contained in the 2010 Nihon University Population Research Institute National Survey on Work and Family, we examine the linkages between financial education and demand for human capital investment among older Japanese and assess the importance of this investment to economic growth for Japan. The linkage between financial literacy and the demand for investment in human capital is important for workers in order to maintain their competitiveness in the labor market. Enhanced productivity among older Japanese workers would help enable firms to respond to an aging work force. At the national level, keeping older individuals in the labor force while maintaining their productivity is a key element in maintaining per capita income in an aging society (Clark et al. 2008; Weil 2012) .
The next section of the paper provides a brief overview of the demographic landscape in Japan and the importance of older persons continuing to work and maintaining their human capital. Section II describes the Work and Family Survey and presents sample means from the survey. Section III examines the level of financial literacy among older Japanese workers and Section IV explores the relationship between financial literacy and the demand for additional skills to remain competitive in the labor market. Key findings and policy implications are discussed in Section V.
Japan's rapidly changing demographics
The decline in fertility in postwar Japan was one of the first of its kind to occur in the non-Western world, and was the greatest in magnitude among all the industrialized countries. Following a short-lived baby boom period (1947) (1948) (1949) ), Japan's fertility dropped dramatically (Hodge and Ogawa 1991; Ogawa and Retherford 1993; Retherford and Ogawa 2006) . Between 1947 and 1957, the Total Fertility Rate (TFR) declined by more than 50% from 4.54 to 2.04 children per woman. This 50% reduction in fertility over the 10-year period was the first such experience in the history of mankind. Subsequent to this rapid fertility reduction in the 1950s, there had been only minor fluctuations around the replacement level until the first oil crisis occurred in 1973. Thereafter, Japan's TFR started to fall again, and by the mid-1990s, it declined below 1.5 children per woman.
In 2005, it further plummeted to 1.26, lowest in postwar time, before a slight rebound to 1.39 in 2010. If fertility were to remain constant at the present level, each successive generation would decline approximately at a rate of 35% per generation (National Institute of Population and Social Security Research 2011).
In parallel with these marked changes in TFR, the birth cohort size varied considerably over time. During the baby boom period, there were, on average, approximately 2.7 million births per year, but by 1957, the number of births decreased to 1.6 million. In the early 1970s, however, despite the lowered fertility rate, there was an "echo" effect from the baby boom cohorts and the number of births increased to more than 2 million. The people born at that time are often called "second-generation baby boomers". Since then, births have again trended downward and in 2009 there were slightly less than 1.1 million births -60% less than the total annual number of births recorded during the baby boom period (Ogawa, Chawla, and Matsukura 2010) .
In addition to the fertility transition, Japan's mortality transition in the postwar period has been spectacular. During 1947 During -1965 , for instance, Japan's life expectancy at birth rose from 50.1 to 67.7 years for men and from 54.0 to 72.9 years for women. When Japan joined the OECD in 1964, its life expectancy for both men and women was the lowest among the member countries (Mason and Ogawa 2001) , but became one of the highest in the OECD by the mid-1970s. Furthermore, in 2010, male life expectancy at birth reached 79.6 years to become the third highest in the world, following Switzerland (79.8 years) and Israel (79.7 years), while female life expectancy rose to 86.4 years, the highest in the world, followed by France (84.8 years) and Spain (84.6 years).
It should also be noted that the infant mortality rate fell with unprecedented rapidity from 60.1 per 1000 live births in 1950 to 2.3 in 2010. Moreover, between 1950 Moreover, between -1952 Moreover, between and 2010 , life expectancy at age 65 grew substantially, from 11.4 to 18.9 years for men and from 13.4 to 23.9 years for women, which implies a marked increase in the retirement period and the joint survival to older ages for husbands and wives (Ogawa, Chawla, and Matsukura 2010) .
As a consequence of these long-term transformations in fertility and mortality, the age structure of the Japanese population has been shifting markedly. The number of persons aged 65 and over increased from 4.9% of the total population in 1950 to 20.2% in 2005, making Japan's population the oldest national population in the world during 2005. In 2010, persons 65 and older represented 23.1% of the Japanese population. The proportion of the oldest-old persons (those aged 75 and over) in the total population was only 1.3% in 1950, but increased to 11.2% by 2010.
In contrast to elderly persons, the number of persons aged 14 and younger has declined for 29 consecutive years, and Japan now has fewer children than at any time since 1908. Furthermore, the overall size of Japan's population began declining from the end of 2005. More importantly, these demographic trends of low fertility and population decline are expected to persist over the next several decades (National Institute of Population and Social Security Research 2012) .
In spite of the aging of the population and increasing life expectancy, many Japanese companies maintain mandatory retirement policies at the relatively young age of 60. The Japanese government is currently attempting to encourage firms to increase the mandatory retirement age to 65. The Law Concerning Stabilization of Employment of Older Persons, passed in 2004, requires firms to increase the age of mandatory retirement to 65; however, no penalties were specified for noncompliance and to date few companies have complied .
A distinct feature of Japan's labor market is a high labor force participation rate among the elderly aged 65 and over (Ogawa, Lee, and Matsukura 2005) . In 2010, the participation rate for elderly Japanese men was close to 30%. In sharp contrast, the corresponding figure for some of developed countries in Europe (France, Germany, and Austria) is well below 10%. The participation rate of men 65 and older in the United States is slightly over 20%. A similar inter-country observation is applicable to Japanese elderly women and their counterparts in Europe and the United States.
Another feature of Japan's labor market is related to the age-specific labor force participation rates of Japanese women which still show an M-shaped pattern, despite the fact that participation among middle-aged women has been rising in recent years, primarily due to their higher education, shortening of the reproductive span, and a more modern lifestyle (Ogawa and Ermisch 1996; Mason and Ogawa 2001; Retherford and Ogawa 2006) . It should be stressed that slightly more than half of married women working as paid employees are part-time workers, and that this proportion has been growing at a rate faster than that of full-time workers since the early 1990s.
Given these long term trends and projections of future demographic change, it is easy to understand the importance of high labor force participation rates among older men and women. It is equally important for older workers to maintain and enhance their human capital if they are going to continue to make substantial contributions to the national output. demonstrated the impact of increasing labor force participation rates for persons 60 and older on national income in Japan. This paper extends that analysis by examining the demand for additional training by workers aged 40 to 59 (see Clark et al. 2008 ).
Work and family survey
The present study is based on data from the 2010 National Survey on Work and Family. The survey covers a wide range of topics related to work and family life, including information about the demographic and socio-economic characteristics of respondents and their spouses, marriage decisions, childbearing and childrearing, care for the elderly, birth history, working conditions, knowledge of financial and investment products, contraceptive use, experience of infertility, and sexual activity. The target population was both men and women age 20-59. A two-stage cluster sample design was used to select 9,000 potential respondents. Questionnaires were left for potential respondents to complete and were later collected by members of the survey team. The respondents were also given the option of mailing the questionnaire themselves. 4 The survey was conducted by Nihon University Population Research Institute (NUPRI). At present questionnaires are not available in English but they will be available in the near future. Additional Information about NUPRI and their surveys is available at http://www.nihon-u.ac.jp/research/institute/ population/en/activities/surveys.html.
There were 5,162 completed surveys for a response rate of 57.4% (number of returned questionnaires divided by the number of cases contacted). In order to focus on the demand for on-the-job training by older workers, we restricted the sample to individuals aged 40 to 59. This yielded a sample of 2,872 individuals. Given our focus on the demand for additional training and skill acquisition on the job, we limited our analysis to only those individuals who were working at the time of the survey and who answered all the relevant financial literacy, employment, and household questions which yielded a sample of 1,875 respondents.
Sample means are shown in Table 1 . Slightly over half of the sample is male (53.2%), most are married (81.3%), and living in urban areas (87.9%). The respondents have a high level of education with over 95% of the workers having achieved at least a high school degree, and with 30.8 graduating from a university. Most of the workers exhibit a high degree of job stability, as shown by their mean years of job tenure of 15.8 including 40% of the sample having 20 or more years of service with their current employer. 
Financial literacy of older Japanese workers
Lifecycle economic theories are based on the assumption that individuals have an adequate knowledge of important financial issues such as understanding compounding of interest, the impact of inflation on real income, risk and return characteristics of various assets, and the importance of diversification. Incorrect knowledge can lead to suboptimal decisions such as excessive consumption early in life and having too little income in retirement or not investing enough in human capital because future returns are not correctly measured in comparison to costs that are borne today. The study of financial literacy and its importance has emerged as a major focus of economic analysis in recent years. Studies have attempted to assess the level of financial literacy by examining a few key questions that have been included in national surveys. While much of this work has been done in the United States 5 , financial literacy research is now a global issue. The OECD (2005, 2006, 2008) has published a series of reports concerning the importance of financial education in household investment decisions. Lusardi and Mitchell led an international research project examining financial literacy in a variety of developed countries. Reports from this project are summarized in Lusardi and Mitchell (2011b) and the individual country papers are published in the same issue of the Journal of Pension Economics and Finance. These reports highlight the need for additional financial education throughout the developed economies if workers are to make optimal retirement saving decisions.
Studies in Japan indicate low levels of financial literacy with 71% of adults indicating that they have almost no knowledge of investments in securities such as stocks and bonds, half stating that they have almost no knowledge of the mechanisms of the economy and finance, and 57% responding that they have almost no knowledge of financial products (Central Council for Financial Services Information 2001). In addition, only 18% report that they understand the concept of compound interest, only 3.4% understand the concept of portfolio diversification, and 9.6 indicate that they understand the issues associated with risk and return (OECD 2005) . 6 Most of the research on the implications of financial literacy has examined the impact of literacy on saving and investment decisions, choices relating to various aspects of employer pensions, and the age of retirement. In this study, we explore the link between financial literacy and investment in human capital by older workers. This is an important choice in low fertility countries where productive older workers will play an important role in maintaining economic growth.
The Work and Family Survey includes three questions concerning the key financial concepts of compound interest, the impact of inflation on real income, and the importance of diversification on investment. The three financial literacy questions that are used in this study were originally designed by Lusardi and Mitchell for a module on financial literacy and planning in the 2004 Health and Retirement Study (Lusardi and Mitchell 2011a) . Similar questions have been used in a number of other surveys Mitchell 2007, 2008; Clark, Morrill, and Allen 2012) , and Bucher-Koenen and Lusardi (2011) are engaged in a project covering eight countries across the globe using versions of the same questions that are included in the Work and Family Survey. The responses of Japanese workers to these questions are shown in Table 2 with the correct answers highlighted in bold. Two thirds of respondents correctly answered the interest rate and inflation questions but only 40% gave the correct answer to the diversification question.
Table 2: Financial literacy of old workers in Japan
Considering all of the questions together, we observe that 15.7% of the respondents gave incorrect answers for all three questions and 29.4% gave the correct answer for each of the three questions. Table 3 illustrates how financial knowledge differs by age and sex. The average number of correct answers for men is approximately 0.3 higher than for women. There is no significant age pattern except in the number of correct answers among the respondents. Table 2 also reports responses to the question "How would you assess your knowledge about investment and finances on a seven-item scale ranging from, very low to very high"? Over 60% of the respondents rated themselves in the two lowest categories of knowledge and slightly less than 7% of respondents rated themselves in the three highest categories of knowledge. The evidence from the National Survey on Work and Family supports the general assessment that Japanese workers have rather a low level of financial literacy and that they recognize the limits to their knowledge.
A series of papers has shown that low levels of financial literacy can adversely affect saving behavior and retirement planning. For example, Lusardi and Mitchell (2007) demonstrate the fact that poor planning can lead to inadequate saving for retirement and lower lifetime welfare. Also, inaccurate financial knowledge can affect the timing of planned retirement which may be associated with inadequate saving and investment decisions (Clark, Morrill, and Allen 2012) .
In this paper, we consider another mechanism through which financial literacy can affect lifetime income, retirement planning, and overall economic well-being. Our focus concerns the role of financial literacy on investment in human capital by older workers. In Japan, mandatory retirement is still widespread at age 60, but turnover rates among older workers prior to that age are relatively low. Mid-career workers must begin to consider the final years of employment with their career employer and whether they will remain competitive for future promotions and remain productive enough to not be dismissed by their employer. In addition, older workers must begin to consider what they will do after retirement from their career employer.
Financial literacy varies across individuals based on economic and demographic factors. Using an ordered probit, we estimated a financial literacy equation in which the dependent variable is the number of correct answers on the three questions described above. The results shown in Table 4 are consistent with expectations and previous studies in other countries Mitchell 2011b, OECD 2008) . Men are significantly more likely to correctly answer the questions as are persons living in urban areas and those with more formal education. Persons with higher annual incomes are also more likely to score higher on this measure of financial literacy. Recognizing the low level of financial literacy raises questions concerning the impact of this lack of knowledge on saving for retirement which may impact total national saving and hence economic growth. It is also important to consider the effect of the lack of financial knowledge on one of life's most important investment choices, investing in one's own human capital. If older workers stop investing in their employment skills, their productivity will decline and they will be less competitive in the labor market. Poorer quality older workers along with those who are unable to find jobs because of their lack of skills will have an adverse effect on the future economic growth of low fertility countries, especially Japan. 7 We now turn our attention to the relationship between financial literacy and the demand for continued investment in human capital by older workers.
Demand for investment in human capital
In order to remain on their career jobs until mandatory retirement and to continue to receive promotions, older workers need to consider their current skill set and whether they need to enhance their productivity to remain in good standing with their current employer. The National Survey on Work and Family asks three questions concerning the need for further employment-related skills in order to remain competitive in the labor force. Table 5 shows that almost half of the older workers in the survey indicated that they needed additional skills to remain competitive on their current job and over two thirds stated that they needed to acquire additional training and skills to find a job after they leave their career employer. Thus, on an individual level, additional investment in human capital appears to be an important decision for older workers in Japan. At the macro-level, keeping older workers in the labor force and maintaining or increasing their productivity is essential to economic growth in a low fertility country like Japan (Clark et al. 2008 . 7 The link between human capital and value of workers in production is well known and was clearly described in the early workers of Becker (1964) and Schultz (1963) . A more recent discussion of the link between population and economic growth is presented by Weil (2012) . How does financial literacy affect the demand for further investment in human capital? To consider possible answers to this question, we compared the answers to each of the three questions on the need for more human capital to the number of correct answers to the three financial literacy questions (see Table 6 ). In each case, workers with more financial literacy as measured by the number of correct answers on the literacy questions were more likely to indicate that they recognized a need for additional human capital to remain competitive in the job market. Half of the workers that answered the three literacy questions correctly felt that there was a need for additional training to continue on their current job. In comparison, only one third of those that failed to give a single correct answer recognized this need. Similar differences are observed on questions concerning the need for acquiring additional skills in order to be considered for promotion on the current job and to be competitive for jobs after retirement. In addition to this comparison of means, we estimated the expressed need for additional human capital as a function of financial literacy as measured by the three questions along with various demographic and economic variables that should explain the demand for additional human capital. The results from the logit model are presented in Table 7 and show that workers with greater financial literacy, as measured by the number of correct answers, are significantly more likely to express a need for additional training to maintain successful participation in the labor market.
Respondents who answered two or three of the financial literacy questions correctly were significantly more likely to indicate that they needed to make additional investments in human capital in order to continue on their current job compared to those who were unable to answer any of the financial literacy questions successfully. Respondents who answered all three financial literacy questions correctly were significantly more likely to report that they need additional skills in order to find a good job after being mandatorily retired from their current employer. Finally, those with a greater number of correct answers were also more likely to think that they needed more education and training to get promoted on their current job; however, these differences were not statistically significant. This greater recognition of the need for additional investment in human capital may be due to a better understanding of the returns to this investment and/or a better understanding of the need for income in retirement. These findings suggest that additional financial education that improves financial literacy could lead to greater investment in human capital and the improvement in the productivity of older workers.
Conclusions and policy implications
Countries with fertility rates below 1.5 face rapid population aging and will ultimately experience absolute declines in the size of their populations unless offset by rather large flows of immigration. As depopulation occurs and nations experience a "super aging" of their populations, can economic growth be maintained? A key to continued economic growth in low fertility countries is to increase the employment rates of workers aged 60 and older Weil 2012) . Merely keeping older persons in the labor force is not enough. It is critically important that older persons continue to invest in enhancing their human capital in order to maintain their productivity. Do older workers recognize the need for additional human capital investment and the acquisition of new skills? What factors affect workers' perceptions of their competitiveness in the labor market and thus, their demand for additional human capital? To make appropriate human capital investment decisions, workers must understand the costs and benefits of this investment in the same manner that they must understand the need to save and invest for retirement. Financial literacy is essential to making optimal financial decisions such as consumption/saving, choice of investments, how much schooling to attain, and whether to continue to invest in human capital as one ages. The level of financial literacy in many countries is very low and the lack of appropriate knowledge will adversely affect key lifecycle decisions (Lusardi and Mitchell 2011b and other articles in same issue).
We have shown that financial literacy is positively related to the perceived need by older workers for additional education or training in order to remain competitive on their current job and in the post-retirement labor market. Recognizing the need for additional skills is the first step in developing a demand for additional training. In a country such as Japan that faces a demographic future of population decline and "super population aging," keeping older workers in the labor force and enhancing their skills is essential if living standards are to be maintained. An important step in this process may be to develop financial literacy programs to assist workers develop their own plans for human capital investment.
